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THE INTRODUCTION OF MATHEMATICS IN 
HIGHER EDUCATION IN CHINA, 
18654887 
BY FRANK Ja SWETZ, 
CAPITOL CAMPUS, PENNSYLVANIA STATE UNIVERSITY 
SUMMARIES 
A description, based on official documents and writings 
by contemporary European observers , of the three decisive 
events leading to the introduction of mathematics in higher 
education in China in the period 1860-1890: (1) The 
printing, under the patronage of the scholar general Tseng 
Kuo-fan, of a complete Chinese translation of Euclid's 
Elements by Li Chan-lan and Alexander Wylie. (2) Under the 
leadership of Prince Kung (I-hsin), the establishment of 
the Imperial Interpreters College and the inclusion of 
mathematics in its curriculum, with Li-Shan-lan as one 
of the first professors of mathematics. (3) Inclusion 
of mathematics in the civil service examinations. The 
record shows that military motivations were dominant 
in the reform movement. 
Die Einfuehrung der Mathematik als Universitaetsfach in 
China zwischen 1865 und 1887, eine Beschreibung -- 
basierend auf offiziellen Dokumenten und den Werken von 
zeitgenoessigen europaeischen Beobachtern -- von drei 
entscheidenden Ereignissen, die zur Einfuehrung der Mathe- 
matik in die chinesische Universitaets-ausbildung zwischen 
1860 und 1890 fuehrten: (1) Die Veroeffentlichung einer 
vollstaendigen chinesischen Uebersetzung von Euklids 
Elementen, besorgt von Li Shan-lan und Alexander Wylie 
unter Foerderung durch den Gelehrten-General Tseng Kuo-fan. 
(2) Die Errichtung der Kaiserlichen Universitaet unter 
Fuehrung des Prinzen Kung (I-hsin) und die Aufnahme der 
Mathematik in den Lehrplan; einer der ersten Professoren 
fuer Mathematik war Li Shan-lan. (3) Die Aufnahme von 
Mathematik in die duswahlpruefung von Beamten. Die 
Quellen machen deutlich, dass militaerische Motive fuer 
die Reformbewegung ausschlaggebend waren. (Assistance with 
German translation provided by Professor Frederick Neubauer, 
Pennsylvania State University.) 
F. J. Swetz HMI 
(Assistance with Chinese calligraphy provided by Professor 
Shih-Chuan Chen, Pennsylvania State University.) 
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1. INTRODUCTION 
In the middle of the nineteenth century, the Chinese Empire 
was threatened by internal stresses and foreign pressures, 
culminating in the T’ai-ping rebellion (1851-1863), that forced 
the Middle Kingdom into a position of national humiliation and 
compromise [Fairbank and Teng, 19541. It became evident to some 
officials of the Celestial Court that the survival of their 
kingdom depended on building a modern military force supported by 
scientific technology. They further realized that acquiring such 
a desired technology would necessitate obtaining a knowledge of 
Western mathematics. 
Indigenous elementary mathematical education of the time 
consisted of rote learning and encompassed essential techniques 
of arithmetic and mensuration [Yan, 18871. In spite of the 
impressive past accomplishments of Chinese mathematics [Needham, 
1959, 31, the discipline had remained inert to stimuli previously 
introduced from the West [l] . The traditional mathematical 
corpus consisted of a miscellaneous collection of arithmetical 
and geometrical techniques required for public works engineering, 
agricultural needs, and domestic administration [21. Higher 
education was devoted exclusively to humanistic studies designed 
to prepare aspiring young scholars for careers in the civil 
service. Reformers at the Court urged a revision of the tradi- 
tional educational system to include “practical” and scientific 
studies, and above all, mathematics. The resulting debate 
lasted approximately thirty years, from 1860 to 1890. During 
this period, three indigenous events proved decisive in securing 
general approval for the mathematically-oriented educational 
reform : 
1. The patronage by the scholar-general Tseng Kuo-fan [a], 
of the printing of a complete Chinese translation of Euclid’s 
Elements of Geometry. 
2. The establishment of an imperial college which admitted 
mathematics in its curriculum. 
3. The elevation of mathematical knowledge to a state 
priority equivalent with classical studies by its inclusion in 
the civil service examination of 1887. 
These events, together with an increased popular exposure to 
Western mathematical literature, nurtured an intellectual climate 
favorable to mathematics education. 
2. COMPLETION OF THE TRANSLATION OF EUCLID’S 
ELEMENTS OF GEOMETRY (1865) 
Of the officials of nineteenth-century China who urged 
educational reforms, perhaps the most prominent was Tseng Kuo-fan 
[al. Tseng, a scholar-general instrumental in subduing the 
T’ai-ping revolt, was accidentally recruited into the reform 
movement. Near the close of his campaign against the rebels, he 
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was approached by the scholar Li Shan-lan [bl, who worked under 
him in the Anking army. Li requested Tseng to sponsor the 
printing of a book which was "indispensable to mathematicians" 
and which would be "lost if not printed at once." This book was 
a completed translation of Euclid's Elements. While Hsti 
Kwang-ch'i [c] of the Ming dynasty had transcribed Matte0 Ricci's 
dictates of the first six chapters of the Elements 111, the work 
remained incomplete for centuries. In 1851, Li joined with 
Alexander Wylie [3] to finish a translation of the last nine 
chapters. Their work was published in Sung-kiang, but soon 
after the wooden printing blocks were burned in the course of 
the rebellion. Now Li sought Tseng's assistance in reprinting 
this book. 
During the clashes of the T'ai-ping revolt, Tseng had 
witnessed the effectiveness of the foreign mercenaries' war 
machines and developed an admiration for the technology that 
could produce them. He became an active supporter of the study 
of Western science in Chinese schools as it directly related to 
the art of war. No doubt as he read Ricci's preface to the first 
Chinese edition of the Elements his hopes concerning the impor- 
tance of mathematics were confirmed. Ricci distinguished 
between arithmetic, a practical science, as compared with 
geometry, a more theoretical one, and indicated the importance 
of geometry to Chinese society in the fields of astronomy, the 
making of calendars, medicine, geography, and commerce. In 
particular, he stressed the need for geometry in the conduct of 
military affairs: 
Military affairs are the most important of all in the 
nation, for upon them its security depends.... There- 
fore, a general of wisdom and bravery must first of all 
have a knowledge of geometry , otherwise his knowledge 
and bravery will be without practical value. [4] 
An example was then cited of how a general of a small nation 
conquered a larger one through the use of his knowledge of 
geometry. 
Tseng ordered a revised edition of the completed Euclid's 
Elements of Geometry to be published from his headquarters in 
Nanking in 1865. To the previous prefaces contained in the 
translations written by Ricci, Hsti, and Wylie and Li, Tseng added 
his own in which he presented his opinion concerning past 
mathematics education in China: 
According to our traditional mathematics, each section 
derives its name from a specific (practical) function. 
The students all follow rules in solving their problems. 
All their lives they use mathematics knowing only how to 
do it and not why it is done. Therefore, they consider 
mathematics as a very difficult subject simply because 
they are confused, knowing the method, but not the 
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principle.... Euclid's Geometry (onthe other hand) 
deals not with method, but with principles. [s] 
In the intervening two centuries since Matte0 Ricci first 
dictated his geometry, other missionaries had translated 
scientific works into Chinese. However, only twelve concerned 
mathematics and none completed Euclid. [61 Now at a most 
critical period of Chinese intellectual dilemma, Tseng, a 
renowned and widely admired official of the empire, sanctioned 
the publication of the most influential of all Western mathemat- 
ical works. This action was responsible for strengthening the 
advocates of reform and, in particular, the advocates of 
mathematical studies. 
3. MATHEMATICS IN THE CURRICULUM OF THE 
THE T’UNG-WEN KUAN (1866) 
Among the concessions exacted from China in the mid-nineteenth 
century was‘s pledge to conform to a theory of international 
relations founded on a concept of equal and sovereign states. To 
facilitate thi,s pledge, a foreign office, the Tsungli Yamen [d], 
was founded in Peking and placed under the direction of a prince 
of the empire, I-hsin [e] (1833-1898). Commonly known as Prince 
Kung, I-hsin used this office to promote radical reforms, of 
which the most significant was the development of an Imperial 
Interpreters College, eventually to be known as the T'ung-Wen 
Kuan or School of Combined Learning. 
The proposal for this school was advanced in a memorial of 
January 13, 1861. In this document, Kung and the scholars Wen 
Hsiang [fl, and Kuei Liang [gl, advised that the key to Western 
knowledge was to be found in the learning of the barbarians’ 
language and the translation of their books. The memorial was 
accepted, and by August of 1862 the school opened its first 
classes in English. Later, French, Russian, and Japanese were 
also added to the curriculum. Feng Kuei-fen [hl, a Soochow 
scholar and experienced government administrator, agreed with 
the concepts of this new school, but urged an extension of the 
curriculum to include mathematics [7]. In June of 1863, Li 
Hung-chang [i], a well-known official, supported the establish- 
ment of the T'ung-Wen Kuan and urged that a similar school be 
opened in Shanghai. His eloquent memorial was drafted by his 
secretary, Feng Kuei-fen, and combined both men’s sentiments 
concerning the necessity of mathematical studies: 
I have learned that when Western scholars make weapons, 
they use mathematics for reference and exert their energy 
in deep thinking to make daily increases and alterations. 
[IWSM 25, 81 
In response to this memorial, similar language schools were 
established in Shanghai (1863)) Canton (1864), and Foochow (1866). 
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These schools represented the government’s first attempts at 
modern education. 
On December 11, 1866 Prince Kung voiced his argument for the 
extension of the T'ung-Wen Kuan's studies to include mathematics 
and science: 
The machinery of the West, its steamers, its firearms, 
and its military tactics, all have their source in 
mathematical science. Now at Shanghai and elsewhere the 
building of steamers has been commenced; but we fear 
that if we are content with a superficial knowledge and 
do not go to the root of the matter, such efforts will 
not issue in solid success.... For we are convinced 
that if we are able to master the mysteries of mathemat- 
ical calculations, physical investigations, astronomical 
observation, the construction of engines, the engineer- 
ing of waterways, this and only this will assure the 
steady growth of the power of the empire. [8] 
Again on January 28, 1867 Kung petitioned for scientific 
studies, In this more detailed memorial [9], he played upon 
the chauvinistic pride of the court by explaining that such 
learning wou$d not be the acquisition of barbarian knowledge 
because Western science had really borrowed its roots from 
ancient Chinese mathematics. Two heroes of the empire were 
held up as patrons of mathematics -- Emperor K’an Hsi [j] (1662- 
1723), who encouraged the study of mathematics during his reign, 
and Tseng Kuo-fan, who had just published a completed transla- 
tion of Euclid’s Elements. Conservatives in the court were 
quick to speak out against the implications of these memorials. 
Their leader, Grand Secretary and head of the Hanlin Academy, 
Wo-jin [k], expressed his suspicions concerning the new mathe- 
matics and its association with the West and cautioned against 
the dangers of such an action: 
Mathematics, one of the six arts, should indeed be 
learned by scholars as indicated in the Imperial decree, 
and it should not be considered an unworthy subject. 
But according to the viewpoint of your slave, astronomy 
and mathematics are of very little use. If these subjects 
are going to be taught by Westerners as regular studies, 
the danger will be great.... Your slave has learned that 
the way to establish a nation is to lay emphasis on 
propriety and righteousness, not on power and plotting.... 
If astronomy and mathematics have to be taught, an 
extensive search should find someone who has mastered 
the technique. Why is it limited to barbarians, and why 
is it necessary to learn from the barbarians? [IWSM 47, 241 
Prince Kung responded with a rebuttal from the Tsungli Yamen. 
Kung recalled the past humiliations suffered at the hands of the 
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foreigners. He vividly described how, when the capital was in 
peril, the’“scholars and officials either stood about, putting 
their hands in their sleeves or fled in confusion.” [Clyde 1966 
1531 Then he expounded on the secret of the foreigners’ power: 
Moreover, the principal means which foreigners employ to 
secure victory is the use of steamships and firearms first 
of all. Formerly, because the Europeans, in making fire- 
arms, did not care how much capital they used and because 
firearms have their roots in astronomy and mathematics, 
so that their guns can be cleverly discharged and marvel- 
ously hit the mark, the censor Wei Mu-t'ing requested 
that at Shanghai and other spots factories be established.... 
Your ministers have also discussed this in correspondence 
with Tseng Kuo-fan, Li Hung-chang, Tso Tsung-t'ang, 
Ying-kuei, Kuo Sung-tao, Chiang I-li, and others. They 
all agree that the clever methods for manufacturing must 
begin with mathematics.... [IWSM 48, 21 
An imperial edict of March 5, 1867 rejected the conservatives’ 
criticisms, ‘I. . . it is incymbent on our scholars to learn the 
rudiments of mathematics and astronomy” [Bland 1910, 4931, and 
on July 3rd the Tsungli Yamen announced the results of an entrance 
examination for mathematics students. Of seventy-two applicants, 
thirty were accepted. The curriculum and faculty were expanded 
to accommodate the new disciplines. Mathematical studies 
included : arithmetic, algebra, geometry, plane and spherical 
trigonometry, differential and integral calculus, navigation and 
surveying, theoretical and applied mechanics, and astronomy. 
[Biggerstaff 1934, 3291 Thus the first formal attempts at 
mathematics instruction in the modern Chinese educational system 
began. By 1869, the faculty totaled thirteen professors, four 
Chinese and nine Europeans. The Professor of Mathematics who 
was credited with “awakening a taste for such studies in the 
minds of his countrymen” [Martin 1900, 3101, was appropriately 
Li Shan-lan, the co-translator of Euclid. 
4. MATHEMATICS INTRODUCED IN THE TRADITIONAL 
EXAMINATION SYSTEM (1887) 
Establishment of modern schools with curricula that included 
mathematics and science exerted a minimal impact on the tradi- 
tional education system. The system was still concerned with 
producing scholars whose training would allow them “to get the 
right word at pencil’s point or tongue’s end.” [Martin 1877, 153 
As long as the civil service examination required scholars 
trained solely in. the knowledge of the Confucian Classics, the 
appeal of scientific studies would be limited. The imprimatur 
to sanction the study of science and mathematics as a dignified 
discipline worthy of scholarly pursuit was to be the inclusion 
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of questions concerning these subjects on the state examinations. 
In 1869, the Viceroy of Fukien province memorialized the throne 
asking that mathematics be admitted in the examination system. 
Without waiting for official sanction, two provincial superin- 
tendents of education made attempts to introduce mathematics on 
their examinations. In 1874, there was a mathematics examiner 
present at the Hunan examination, but no candidates chose the 
subject. In 1885; the Shantung examination requested and 
received a few mathematics papers. [Martin 1900, 3191 Li Hung- 
chang, Viceroy of Chili, again formally requested that mathematics 
and science be admitted to the examination. 
Under continual pressure, the throne finally conceded and 
decreed in 1887 that mathematics questions be included in the 
state examination. The triennial examination at Peking in 1888 
saw the first implementation of this new policy. Of the sixty 
candidates present, thirty-two were allowed to take the test and 
one emerged successful. [lo] As the state's need for trained 
mathematicians became more obvious, the throne reacted according- 
ly* An edict of the emperor, endorsed by the Tsunqli Yamen in 
1896, commanded.that foreign mathematics and sciences be taught 
in all yamen in the empire. From then on, every candidate for 
the civil service examinations was expected to qualify in at 
least one science and in mathematics. 
5; CONCLUSION 
Thus through the perseverance and foresight of a few indivi- 
duals, especially I-hsin, Tseng Kuo-fan and Li Shan-lan, 
mathematical studies were introduced into the higher educational 
system of China. W. P. Martin, a Western observer of this period, 
commented on the mandarins' eventual submission to the importance 
of mathematics: 
. . . the measure is so cautiously guarded that the most 
conservative can hardly object to it, and yet it admits 
the edge of the wedge. In the end it is sure to bring 
about an intellectual revolution. 
The realization of this prophecy marked the transition of China 
into the twentieth century. 
NOTES 
1. The Jesuit, Matte0 Ricci, entered Peking in 1601 and brought 
with him a knowledge of Western mathematics and science 
which he used to influence the Chinese. A former pupil of 
Christopher Clavius, he was accepted as a classical scholar 
by his Chinese hosts. His translation of Clavius' Euclides 
Elementorum Libri XV became the Chi HO Ytfan Pen [l], 1607, 
but included only the first six books of Euclid. 
2. An examination of the contents of the Chiu-chanq Shuan-shu [ml 
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[Nine chapters on the Mathematical Art] ca 250 BC, a standard 
Chinese reference work for many centuries, would confirm this 
fact. The titles of the'chapters in translation are: 1. Sur 
veying of Land 2. Millet and Rice. 3. Distribution by 
Progressions. 4. Diminishing Breadth. 5. Consultation on 
Engineering Works. 6. Impartial Taxation. 7. Excess and 
Deficiency. 8. The Method of Calculation by Tabulation. 
9. Right Angles. 
3. Alexander Wylie, a British scholar, was invited to China to 
serve as a translator of Western tracts. He established 
himself at the London Mission Hospital in Canton where he 
collaborated with Li Shan-lan in the translation of several 
mathematics texts. 
4. As translated in Peake, 1932, p. 7. 
5. Ibid., p. 6. In reality, the preface was written for Tseng 
by his son Tseng Hui-min. 
6. For a complete list of these works see Cordier, 1901. 
7. "Every Westerner of ten years of age or more studies mathe- 
matics. If we now wish to adopt Western knowledge, 
naturally we cannot but learn mathematics...." [Feng Kuei- 
fen, 1885, 2, 381 
8. This memorial is translated in Papers Relating to Foreign 
Affairs, 1867, 1868, 1, 473-474. 
9. Translated in Peake, 1932, p. 4. 
10. For details of this examination, see Zi, 1894, p. 115. 
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